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UHKDELOLWDWLRQ RUPLWLJDWLRQ SXUSRVHV RU WR DVVLVW D FRXUW LQ GHWHUPLQLQJ WKH IDFWV RI DQ LQFLGHQW 7KH SURFHVV RI
HQJLQHHULQJ IRUHQVLF DVVHVVPHQW LQYROYHZLWK LQYHVWLJDWLRQ DQGGDWD FROOHFWLRQ UHODWHG WR WKHPDWHULDOV SURGXFWV
VWUXFWXUHVRUFRPSRQHQWVWKDWIDLOHGVXFKDVLQVSHFWLRQVFROOHFWLQJHYLGHQFHWHVWLQJDQGPHDVXUHPHQWVGHYHORSLQJ
PRGHOVREWDLQLQJSURWRW\SHPRGHODQGFRQGXFWLQJH[SHULPHQWV6SHFLILFDOO\LQJHRWHFKQLFDOIRUHQVLFHQJLQHHULQJLW
LQYROYHV DQDO\VLV RI D SURMHFW VLWH FRQGLWLRQV RU FRQVWUXFWLRQ IURP D JHRWHFKQLFDO SRLQW RI YLHZ ZKLFK FDQ EH
SHUIRUPHGGXULQJWKHGHVLJQSKDVHHJFKHFNLQJFDOFXODWLRQVDQGHQJLQHHULQJDVVXPSWLRQVRUGXULQJRUDIWHUWKH
FRQVWUXFWLRQRIWKHSURMHFWHJSURYLGLQJTXDOLW\DVVXUDQFHRUDGGUHVVLVVXHVWKDWDULVHGXULQJRUDIWHUFRQVWUXFWLRQ
IRU UHKDELOLWDWLRQ SXUSRVHV &RPPRQ UHODWHG LVVXHV LQYROYLQJ JHRWHFKQLFDO IRUHQVLF HYDOXDWLRQ ZHUH JURXQG




















UHVXOWV DPELJXLW\ 1RZDGD\V HOHFWULFDO UHVLVWLYLW\ LPDJLQJ (5, KDV JUHDWO\ EHLQJ LPSURYHG LQ WHUP RI VXUYH\
FRYHUDJHILHOGPHDVXUHPHQWSURFHVVLQJWHFKQLTXHVWKXVDSSOLFDEOHWRUHVROYHFRPSOH[JHRORJLFDOVWUXFWXUHFRPSDUHG




VOLGHPDWHULDO WKLFNQHVV DQG WR GHWHFW DUHDVZLWK KLJKZDWHU FRQWHQW$FFRUGLQJ WR >@ DQG >@ JHRSK\VLFDO
PHWKRGVXFKDVWKHHOHFWULFDOUHVLVWLYLW\FDQEHSUDFWLFDOO\DGRSWHGWRGHWHUPLQHWKHLQWHUQDOGLVWULEXWLRQRIPDWHULDOV
ZLWKLQDVORSHLGHQWLI\LQJVOLGLQJVXUIDFHJHRPHWU\ZDWHUHIIHFWRQVORSHODQGVOLGHPDWHULDOSK\VLFDOSURSHUWLHVDQG
PDVV PRYHPHQW )XUWKHUPRUH HOHFWULFDO UHVLVWLYLW\ GDWD ZDV DEOH WR VKRZ D WZR OD\HU V\VWHP LQ ZKLFK WKH ORZ
UHVLVWLYLW\ ODQGVOLGHPDVV FURVVFXWV WKH UHVLVWLYLW\ OD\HULQJ LQ WKH KLJKHU UHVLVWLYLW\ VHGLPHQWV >@+RZHYHU WKH
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+HQFHWKLVVWXG\SHUIRUPHGDIRUHQVLFDVVHVVPHQWRQQHDUVXUIDFHODQGVOLGHXVLQJHOHFWULFDOUHVLVWLYLW\LPDJLQJ




JDWKHULQJ RI SUHYLRXV LQIRUPDWLRQ UHJDUGLQJ VWXG\ DUHD WKUX H[LVWLQJ UHSRUW PDSV HWF GXH WR REWDLQHG HDUO\
LQIRUPDWLRQVXFKDVVLWHVJHRORJ\WRSRJUDSK\HWFLQJOREDODQGORFDOL]HVFDOHDVSUHVHQWHGLQVXEVHFWLRQ7KHQ
ILHOG PHDVXUHPHQW ZDV SHUIRUPHG XVLQJ HOHFWULFDO UHVLVWLYLW\ LPDJLQJ (5, DQG ILQDOO\ UDZ GDWD IURP ILHOG
PHDVXUHPHQWZDVDQDO\]HGDQGSURFHVVHGXVLQJ5(6',19VRIWZDUHDVH[SODLQHGLQVXEVHFWLRQ
2.1. Study area and geologic setting 
7KLVVWXG\ZDVORFDWHGDWQRUWKHDVWVLGHRI3HQLQVXODU0DOD\VLDFRQVLVWRIDQDUWLILFLDOODNHODUJHVWPDQPDGHODNH





3HQJNDODQ*DZL.HQ\LU/DNH$FFRUGLQJ WR)LJXUH3HQJNDODQ*DZL.HQ\LU/DNH LV VLWXDWHGDW LQWUXVLYH URFN
IRUPDWLRQZKLFKLVJUDQLWLFURFNFRQVLVWRIIDXOW]RQH,QDGGLWLRQ)LJXUHVKRZVSRVLWLYHOLQHDPHQWRIVDWHOOLWHLPDJH
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PDWHULDOV IURPFRPSOHWHO\ZHDWKHUHG WRKLJKO\ZHDWKHUHG]RQH±RKPPKLJKO\ZHDWKHUHG WRPRGHUDWHO\
ZHDWKHUHG±RKPPPRGHUDWHO\ZHDWKHUHGWRKDUGPDWHULDO±RKPPDQGIUHVKKDUGDQGGU\
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PD\FRQWDLQKLJKZDWHUFRQWHQWRUKLJKO\FRQGXFWLYHPDWHULDOV$VDUHVXOWLWLVSRVVLEOHWRWKLQNWKDWZHDN]RQHRI
VXEVXUIDFHJHRPDWHULDOVLQQDWXUDOVORSHLVOLNHO\WRVKRZDORZUHVLVWLYLW\YDOXHGXHWRWKHKLJKFRQGXFWLYH]RQHZKLFK
















7KHSUREOHPDWLF VXEVXUIDFHSURILOH LQ ODQGVOLGHVZDV VXFFHVVIXOO\EHLQJ LQYHVWLJDWHGXVLQJ HOHFWULFDO UHVLVWLYLW\
WRPRJUDSK\(577KHJHRPHWU\DQGHOHFWULFDO UHVLVWLYLW\GLVWULEXWLRQRI ORFDOL]H ODQGVOLGHVDW.HQ\LU/DNHDUHD
7HUHQJJDQX0DOD\VLDKDVGHWHUPLQHGE\DQDO\]LQJHOHFWULFDO UHVLVWLYLW\GDWDREWDLQHGDQG WKHUHVXOWKDVJHQHUDOO\
VKRZQ D YHU\ JRRG DJUHHPHQWZLWK GULOOLQJ GDWD 7KLV ILQGLQJ KDV SURYHG WKDW WKLVPHWKRG LV DEOH WR SUHGLFW WKH





7KLVJHRSK\VLFDOPHWKRG LV VXLWDEOH IRURXU VXVWDLQDEOHJURXQG LQYHVWLJDWLRQVLQFH LW FDQ UHGXFH WLPHPRQH\DQG
FRPSOLPHQWRWKHUVFRQYHQWLRQDOPHWKRGHVSHFLDOO\E\LWV'VXUIDFHWHFKQLTXHRILQYHVWLJDWLRQ7KHDSSOLFDWLRQRI
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